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FOREWORD 


The three sections of this report were originally published as separate 
papers and have been amalgamated due to wide public interest. The 
information given in the first paper, "Affordable Transportation in 
Ontario," is further expanded upon and updated in the two following 
papers, "The Ontario Share-A-Ride Program" and "Development of an In- 
tegrated Ride Sharing Program to Conserve Energy and Prepare Short- 
falls." 
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ABSTRACT 


Hign construction costs, economic constraints, oi] shortages, and public 
attitudes have created pressures to find more efficient means of utiliz- 
ing existing transportation facilities. Of particular concern are the 
declining occupancy rates for both public transit and automobiles. The 
Ontario Ministry of Transportation and Communications has adopted the 
promotion of paratransit services, with emphasis on low cost options 
involving a high degree of private organization, in its strategic guide- 
lines for the period 1979 to 1984. 


A general action plan has been developed involving the evaluation and 
preparation of proposals for the staged introduction of a number of dif- 
ferent service options in their appropriate settings. There are three 
phases to the plan. Phase I involved the assessment of different modes 
of paratransit elsemere, the opportunities in Ontario, and legal and 
regulatory barriers to implementation. Shared-ride taxi service, car and 
vanpooling were found to have considerable potential. Since completion 
of the legal studies, ammendments have been passed to the Public Vehi- 
cles, Highway Traffic and Negligence Acts enabling most types of car and 
vanpool schemes to operate and simplifying the liability and insurance 
implications. 


Phase II of the plan, now being implemented, involves pilot demonstra- 
tions in car and vanpooling and further studies of specific opportunities 
identified in Phase I for shared-ride taxi operations, priority treatment 
of high occupancy vehicles, and the use of peripheral parking lots to 
encourage commuter transit services and car and vanpooling. Studies are 
also being carried out to evaluate the potential benefits to be derived 
from these options and to determine appropriate levels of Government 
support and effort. Phase III of the plan will be general 
implementation. 


Results of a pilot carpool demonstration at the ministry's headquarters 
have been favourable. Strong employee support was shown for both the 
program and the incentive measures to promote and facilitate carpooling, 
such as priority parking and neighbourhood meetings. Plans have been 
prepared to expand the ministry project to include vanpools and to carry 
out more extensive demonstrations with a number of large companies in 
Toronto involving both car and vanpooling. 
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1/ INTRODUCTION 


Since 1950, there has been a steady increase in the proportion of urban 
trips carried by the automobile. Lower vehicle occupancies, rapidly 
rising costs for equipment and labour, and more recently the desire to 
keep transit fares low to maintain or increase present levels of transit 
ridership, have led to rapidly spiralling requirements for transit sub- 
sidy wich have been increasingly difficult to meet. 


The growth in automobile travel has also been accompanied by a decline in 
average automobile occupancy. In Metropolitan Toronto, peak hour auto 
occupancy has fallen from 1.6 persons/vehicle in 1955 to 1.25 in 1974. 
The high cost of construction of new facilities, current economic con- 
straints, dwindling oil resources, and increasing public pressure to curb 
the deleterious effects of automobile travel in our cities, have led to a 
search for more efficient methods of utilizing our existing transporta- 
tion facilities. Reducing peaking characteristics and increasing average 
vehicle occupancies for both transit and automobile are key goals in this 
search. 


Paratransit, wich consists of a family of transportation services, may 
have considerable potential for achieving these goals. As a result, the 
Ontario Ministry of Transportation and Communications has included the 
promotion of paratransit services in its strategic guidelines for the 
period 1979 to 1984, and a general action plan has been developed. 


References to paratransit are often understood to mean dial-a-bus opera- 
tions. These are generally implemented as an extension of conventional 
bus service and are characterized by many of the same constraints regard- 
ing the use of the vehicles and the hiring of full-time drivers. The 
resulting cost per passenger trip is generally higher than for fixed 
route transit service, and it is only in a few locations with specific 
characteristics that dial-a-bus service can be economically justified. 
There are many other cheaper forms of paratransit which are considered in 
the category of affordable transit. They include shared-ride taxi, jit- 
neys, subscription bus services, car and vanpooling. These operations 
are generally characterized by a high degree of private organization 
which is one factor contributing to low operating costs. 
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2/ PROGRAM OUTLINE 


The development of the general action plan has been preceded by extensive 
surveys of existing operations throughout North America and a number of 
feasibility studies to determine the possible scope of operations in 
Ontario. Specific studies included: 


- opportunities for shared-ride taxi; 

- opportunities for car and vanpooling; 

- preliminary investigations of the scope for priority treatment of 
high-occupancy vehicles on provincial freeway ramps and lanes. 


The second phase of the work now underway includes a number of car and 
vanpool pilot demonstrations and more detailed studies of specific 
opportunities identified for shared-ride taxi, priority lanes and ramps, 
and peripheral parking lots to serve both park and ride customers and car- 
pools. These demonstrations and studies will lead to the final implement- 
ation phase. Depending on the success of the demonstrations and the 
results of the more detailed studies, the implementation could lead to 
paratransit supplementing or even performing the role of some existing 
municipal transit and commuter transit services. Eventually, this could 
result in the implementation of transit brokerage systems in major urban 
areas such as Toronto. 


avienstxe f babspers ook ik at. an any, wn 
to -vadtun io bits so Prism. rivelt Fuo spur At ‘@nutis1s00 pnt dete 10, 2 $ 
Wt eno tsavsq0 to rane eteteueg ‘oie strlnroitob! oy 25t ane dt iss Ot 

J r an sbebul oar z5ibute ae" is. 


‘ ~ 
om | Neate “a~bevsrig 107 aha 
2°” apieePoe-inew bra “y62> 70? cats inedroqga a. 
to Mnomteat? YFinolig vo? e092 eft To ana) Tap ts2avat Mais | —F * 
-eace! bas ene R astagte! fafonivont no 2giairav kon saoerbin 

~ bab 169 to Sodmun 6 ssbulont Yaetehn wor: ow ast 0 a2k tn. Sinase at 
aT) see Yo eibuse baf frgati sfom bre. snp t se1Tanopiee dott ‘ef foouiir 
.emmey bit zarel vittoing , hast ebty-béns te 103 dattlsnebt 2a) Meeea 
—e pis vend sua sbi bins. ote. vod sv1e2 oF 2tol. ont hea Ts ais FQi4gq bie | > mi 
_trsnatanl font? 9AB of deal Tliw-eatbute ho 6 Zoltan Jenomed a29.q7 <efo0g ae 
aif dhs enolssyFenomab ‘aidelo 2asoove Sit no nnihnsgqel .seniig nets 7 \ 
62 bee! Blwds Not isdnemstimi gift ,cotbule bel faysb som 6 ans i enfu2sy “a 
pnisetxe enue 7 210" okt Gitinvot1g) nsvs Yo prt tnemelqque J lene tds 1SG 
u hoy 2 ae sesatvise thensit.1sfiimmag bes thenby2 feqiniiun | 7 
ned “ost et mere opaie sor tfener? Yo worsstnguofgnt edt nt STuesn ny 
omovol 26 Tue 26876 y 7 


ie a yo 


3/ SHARED-RIDE TAXI 


The "Opportunities Study" for shared-ride taxi [1] examined the legal 
Situation and the types of options which might provide for more 
economical service than fixed-route transit or dial-a-bus alternatives. 


A review of Ontario legislation indicated that it was within the powers 
of local municipalities to permit or provide shared-ride taxi services, 
although in many cases it would be necessary to change local municipal 
by-laws to permit taxis to carry more than one unaffiliated passenger at 
One time. Such changes could result in lower fares and yet maintain a 
profit margin for the taxi operator, and they would require no subsidy 
from the municipality or the province. 


Three service options were identified where, given the proper municipal 
transit service, share-ride taxis could operate as part of a municipal 
transit service, providing more economical service than fixed-route 
transit or dial-a-bus. 


1. Shared-ride taxi or regular passenger cars can substitute for fixed- 
route bus services at times of low demand, such as for night time 
service. It is estimated that the shared-ride taxi option becomes 
more economical when passenger demand drops below approximately 5 to 
12 passengers per scheduled bus cycle, depending on trip length and 
relative operating costs. 


2. Shared-ride taxi can provide feeder service from a low density 
residential area to a transfer point on a fixed-route service at a 
lower cost per passenger than either dial-a-bus or fixed-route bus, 
provided that the average trip length is less than 5 km and ridership 
less than 150 trips per day. However, because the level of service 
provided is higher, the passenger demand would increase. It is 
estimated that total deficits might increase unless the average trip 
length is very short, under 2 km. A trade-off must be made between 
level of service, number of passengers, and total deficit. 
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3. In some instances shared-ride taxi could provide a more economic 
public transportation service in small urban municipalities than 
either dial-a-bus or fixed-route transit. 


The next step in the promotion of the shared-ride taxi option will be to 
undertake specific feasibility studies in conjunction with interested 
municipalities. One such study is now underway in the municipality of 
Orangeville. 
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4/ CAR AND VANPOOLING 


The Ontario Government's interest in car and vanpooling stems from 
several factors. There is obvious potential in this area as evidenced by 
the much higher vehicle occupancies experienced in the past. Public 
surveys indicate a high degree of support (almost 80%) for measures 
designed to increase pooling rates. The present road network can only 
accommodate marginal growth in peak hour volumes and current economic 
constraints and public attitudes preclude any large-scale expansion of 
the road network. Car and vanpooling can make a significant contribution 
to increasing the passenger-carrying capacity of the existing facilities. 
A further factor is the need to conserve petroleum energy resources, 
particularly in the 1980s. Studies have shown that car and vanpooling 
are two of the most effective measures for reducing transportation oi] 
consumption. They will be essential elements in achieving the goals set 
in the Transportation Energy Management Program established by the 
Ministry of Transportation and Communications and the Ministry of Energy. 
Finally, a number of car and vanpool projects in the United States have 
been highly successful. 


The program established at the Ministry covers all aspects of car and 
vanpooling. Initial background work [2] centered on experiences else- 
wnere, public attitudes, identification of specific opportunities, and 
legal and insurance barriers. Principal conclusions drawn from this work 
are as follows. 


1. The most successful programs are employer-based. Such programs elim- 
inate problems such as the complexity of matching employees at both 
trip ends and the need for common work hours. Carpool mates will also 
have at least one thing in common, their employer. Just as important 
are the more tangible benefits a committed employer can provide, such 
as priority parking, administration of the program, and the provision 
of opportunities for potential pooling partners to meet. 


2. There is little or no conflict between car and vanpools and municipal 
transit services. Transit trips were found to be generally short, 
under 15 km. The proportion of carpoolers amoung auto occupants jis 
low for short trips and increases as the trips become longer; vanpools 
are only economic for trips over 24 km. 
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The distribution of work trip lengths by mode at the Ministry's head 
office is shown in Figure 1. Car and vanpools generally serve peak 
hour trips and therefore have the potential to reduce peaking 
characteristics, thus benefiting public transit. 


3. The benefits and impact of car and vanpooling are much greater than 
indicated by a simple analysis of modal split because of the longer 
trip lengths involved. Figure 2 shows the distribution of person 
work -trip travel at the Ministry's head office. The significance of 
trip length can be seen by comparing Figures 1 and 2. Existing car 
pools accounted for 39% of person trips and over 50% of total person 
trip distance. The 21% of trips over 32 km, the primary market for 
vanpools, accounts for 50% of the total person trip distance. By 
comparison conventional transit carries 10% of the trips and only 5% 
of the total person trip distance. 


4. For the public who does not carpool, popular opinion is that the bene- 
fits of carpooling (low cost, less driving strain, and the societal 
benefits), are outweighed by the negative features such as increased 
travel time for picking up riders, reduced independence, personality 
conflicts, increased responsibility, regulation of work hours, and 
reduced mobility at work. There is also confusion as to the need for 
additional car insurance. 


5. Changes in legislation were necessary to remove legal and insurance 
impediments to some types of car and vanpool operations, mainly those 
wnere payments are made on a cost sharing basis. 


As a result of these preliminary studies, action has been taken in a 
number of areas to identify and remove the principal barriers to ride- 
sharing on a large scale. 


4.1/ Legal 
An amendment to the Public Vehicles Act was passed to exclude most car 


and vanpools of up to 12 persons from the provisions of that act. Previ- 
ously, any pooling arrangement involving payment was illegal under the 
act if a municipal boundary was crossed. Municipalities still have the 
power to regulate such pools were they operate wholly within a single 
municipality. The Public Vehicles Act had never been applied to carpools 
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although there was nothing in its content to exclude them. The purpose 
of the amendment was primarily to clarify the situation and to legalize 
vanpool operations. Due to the length of trips involved, nearly all 
vanpools will operate across municipal boundaries. 


Amendments were also passed to the Negligence and Highway Traffic Acts to 
remove the distinction between gratuitous and paying passengers. Previ- 
ously, a gratuitous passenger had to prove gross negligence in order to 
collect damages from the driver of a car; now, any passenger only has to 
prove ordinary negligence. The amendments provide carpool passengers 
with greater protection and are expected to simplify legal proceedings. 


4.2/ Insurance 

The removal of the gratuitous passenger rule should simplify and clarify 
a number of insurance claims. The increased probability of claims is 
covered by the standard automobile policy, but it is incumbent on drivers 
to ensure that the amount of coverage they have is adequate. It is still 
necessary for drivers carrying paying passengers to obtain an endorsement 
to the standard auto insurance policy. The feasibility of amending the 
standard policy to cover all the common forms of carpool arrangement is 
being studied. 


4.3/ Implementation Guides 
The involvement and cooperation of the employer is essential to the 


success of car and vanpool projects. In vanpooling, the major contribu- 
tions that the employer can make are vehicle acquisition and program 
administration. To provide the necessary guidance and information to 
employers, a vanpool implementation handbook [3] has been prepared 
together with a comprehensive vanpool reference guide [4]. A companion 
implementation handbook for carpooling is also planned. 


4.4/ Demonstrations 

Demonstrations are necessary to obtain first-hand information, to demon- 
Strate the advantages, to set an example to the private sector, and to 
obtain and measure public acceptance. With these objectives, the 
Ministry has embarked on a program of demonstrations beginning with a 
pilot carpool project at head office. Principal features of the project 
include the following. 
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1. Development of Publicity Material 
- advance flyers; 
- articles in Ministry newspaper; 
- posters; 
- promotional material to accompany survey cards; 
- neighbourhood lists. 


2. Development of Computer Matching Program 


3. Obtaining Management Commitment by 
- reserving parking areas for poolers; 
- allowing time to attend neighbourhood meetings; 
- sending a letter to employees from the Deputy Minister. 


> 
e 


Personal Approach 

- avoidance of computer jargon on matching lists (Figure 3); 

- personal benefits such as cost savings, reduced driving strain, and 
reserved parking stressed in publicity material; 

- get-acquainted meetings organized in cafeteria; 

- humourous approach in publicity material; 


discussion groups used to develop publicity and general approach. 


5. Simplicity for Participants 
- fill out card and drop in office mail; 
- grid co-ordinates of home address coded by project staff; 
- neighbourhood meetings for each contact; 
- no requirement to register carpools 


6. Flexibility Stressed 
- need not pool regularly; 
- back-up arrangements for regular commuting mode; 
- new lists supplied by route or covering larger area if original list 
inadequate 


The results of the demonstration have been encouraging. Of the 2300 
employees at the Ministry, more than 1100 have returned survey cards 
expressing interest in being matched. The cumulative distribution of 
requests for matching is shown in Figure 4. Only 42% of those invited 
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attended their neighbourhood meetings, but /0% of those who did attend 
indicated that they were able to meet people on their lists. Among all 
employees, 68% expressed a preference for contacting people at meetings 
rather than by telephone. Surveys showed that 6.5% of employees joined 
pools which are still operating as a result of the programme and a fur- 
ther 7.8% made back-up arrangements. A total of 30% of the respondents 
found the program personally worthwhile. 


One obstacle which may have lowered the success rate is the introduction 
of flexible and staggered working hours, since 72% of survey respondents 
claimed that it was more difficult to form carpools as a result of these. 
Also, the perception of true automobile operating costs is a problem 
Since the average cost reported was 4.2 ¢/km, little more than the cost 
of gasoline. 


The reserved parking was supported by 75% of survey respondents, and the 
only complaints received have been due to a shortage of parking spaces in 
the reserved area, and the perception that non-poolers were using them. 
This was due in part to the fact that many drivers drop their passengers 
off before parking and then have no means of being identified as poolers. 


4.5/ Future Plans 

It is expected that the Ministry carpool project will be expanded to 
include vanpools in the fall. Initial implementation is planned with 
three vans and it is estimated that there will eventually be demand for 
about ten. 


A larger scale demonstration involving both car and vanpooling is planned 
for implementation with a selected number of large employers in Metropol- 
itan Toronto. The project will be a joint venture funded in part by the 
Ontario Ministry of Energy and the Federal Government. Part of the Fed- 
eral contribution will be financial guarantees against the risk of a pool 
failing and no other pool being available to use the vehicle. Removing 
this risk from the employer is important psychologically but experience 
in the United States indicates that there is little likelihood of any 
claims actually being made against the guarantee. 


Other studies are being carried out to assess the costs and benefits of 
ridesharing more fully and to determine the level and type of government 
support which is most appropriate. 
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5/ PRIORITY TREATMENT OF HIGH OCCUPANCY VEHICLES 


An effective means of increasing vehicle occupancies has been shown to be 
provided by priority treatment of high occupancy vehicles (both transit 
vehicles and ridesharing pools). This can be done in many ways including: 


reserved lanes and ramps; 


priority treatment at metered ramps; 


exemption of turning restrictions; 


reserved parking lots; 


preferential parking and toll rates. 


The Provincial Government does not have jurisdiction over municipal park- 
ing lots, and there are currently no toll roads or bridges near urban 
areas in Ontario. Initial studies have been directed at evaluating the 
potential for priority treatment of high-occupancy vehicles on provincial 
freeways. 


One provincial freeway, the Queen Elizabeth Way, is currently the subject 
of a freeway surveillance and traffic management demonstration project 
involving ramp metering. Preliminary investigations [5] indicate that 
there may be substantial benefits in constructing by-pass lanes for high- 
occupancy vehicles at one or more of these ramps. More detailed studies 
have been recommended with a view to implementing a pilot demonstration 
at one ramp. 


Preliminary investigations have shown that the present vehicle occupancy 
distributions on several provincial freeways are compatible with a 
reserved lane operation; however, experience in the United States has 
Shown that the success of such lanes is dependent on having the full 
Support and backing not only of all the agencies involved but also of the 
general public. A much more detailed evaluation of the operation, the 
benefits, and public opinion is therefore necessary before implementation 
of such operations can be considered. 
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6/ PERIPHERAL PARKING LOTS 


One obvious role for paratransit is to provide service to outlying resi- 
dential communities surrounding major urban areas such as Toronto. A 
logical step in encouraging the formation of these services is the crea- 
tion of parking lots around the periphery of the city adjacent to major 
transportation facilities. Such parking lots can be used for three pur- 
poses: 


1. as “Park and Ride" or "Kiss and Ride" lots for conventional fixed- 
route transit services; 

2. aS meeting places for ridesharing participants to reduce the pick-up 
and drop-off times involved; 

3. aS a focal point for shared-ride taxi or other paratransit feeder 
Services from nearby communities. 


Many such lots have come into use of their own accord due to drivers 
parking on empty land at major highway interchanges. A study of such 
areas is being carried out to determine the feasibility of upgrading them 
and encouraging their use. Proposals have been made to retain surplus 
lands along major highways for this purpose in the future. 
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7/ SUMMARY 


Current fiscal, environmental, and energy constraints have led to the 
search for alternatives to complement the continued construction of high- 
ways and conventional transit. Many and various options in the field of 
paratransit have not been fully exploited and may be economically and 
socially attractive. Therefore, a comprehensive and co-ordinated actions 
plan coupled with a substantial effort is necessary in order to realize 
the maximum benefits. 


The success of these operations will depend to a very high degree on 
public understanding and acceptance, particularly in the areas of ride- 
Sharing and priority treatments. Accordingly, the plan should be flex- 
ible and capable of modification to take public reaction into account, as 
well as the levels of success achieved. The program outlined has been 
designed to bring about the staged introduction of the many different 
features of paratransit in such a way that they will be able to reinforce 
and build on each other over time. 
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Figure 1, Work Trip Length and Mode Distribution at MTC in Downsview. 
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Figure 2, Distribution of Total Person Work Trip Travel at MTC in Downsview 
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YOUR NEIGHBOURHOOD LIST 


JOHN poz 


SHARE~A-RIDE 
248-7272 


FEB 16,1978 


SYS RES & DEV - HUMAN SOCIAL & ECONOMIC DEV 


CENTRAL BUILDING - 3RD FLOOR 
PHONE: 248-7191 


25 THREE COURT 
AT KINGSLAKE 

NEAR FINCH-KINGSLAKE 
WILLOWDALE M2J3A8 

HOME : 

AT WORK 8:30 AM TO’ 5:00 PM 


INTERESTED IN POOLING REGULARLY 
- PREFERS TO SHARE THE DRIVING 

CURRENTLY DRIVES ALONE 

NON SMOKER 


REACH AR AAA A AAAREARAARAAAAERAEHAEARHAREA RAR AACKAAAAAAAARAEARRAAAAKKEREAKARARK AS: 


PEOPLE BELOW ARE LISTED 


ak kh kk Rk kK kk kk Rk KR RK Re kk kk 
YVONNE JONES 

ON BARONESS CRESCENT AT KINGSLAKE 
NEAR FINCH AND WOODBINE 

WILLOWDALE M2J33K5 

HOME: 494-8065 OFFICE: 248-3711 

AT WORK 8:15 AM TO 4:30 PM 


ake keke kek kk KK KK KK Kk kk kh ke ke kt 


FRED BLACK 

ON HOUSTON CRESCENT AT VAN HORNE 
NEAR DONMILLS/VAN HORNE 

WILLOWDALE M2J3H8 

HOME: 491-3308 OFFICE: 248-3727 

AT WORK 8:15 AM TO 4:30 PM 


ake kk kk kh kk kk tk kh ke kh kk ch &k 


ANN SMITH 

ON SENECA HILL DR AT DON MILLS 
NEAR DON MILLS §& FINCH E 

WILLOWDALE M2J4S7 

HOME: 497-3647 OFFICE: 248-7121 

AT WORK 8:15 AM TO 4:30 PM 


zak Aw Keke keke kk keke Ke ea KK aK Kk Ke a 


BY DISTANCE FROM YOUR HOME 


ae 


kek 


ke 


ax 


ke ake kk Ke kk ek RK KK AR RK Kk aK RE 


LIVES TO THE NORTH EAST 
WITHIN 1 KM ( 0.6 MI) OF YOUR HOME 
WOULD SHARE IN EMERGENCY SITUATION 
PREFERS TO SHARE THE DRIVING 
CURRENTLY DRIVES ALONE 
NON SMOKER 


we kk kek kk kw kk Kk ak kk KK KH RK RB 


LIVES TO THE SOUTH 
WITHIN 1 KM ( 0.6 MI) OF YOUR HOME 
INTERESTED IN POOLING REGULARLY 
PREFERS TO SHARE THE DRIVING 
CURRENTLY POOLS WITH OTHERS 
NON SMOKER 


ae kk kk Kk eke eR ak Kk aK KK KK RR ER 


LIVES TO THE WEST 
WITHIN 2 KM (1.2 MI) OF YOUR HOME 
WOULD SHARE IN EMERGENCY SITUATION 
PREFERS TO BE THE DRIVER 
CURRENTLY POOLS WITH OTHERS 
PREFERS TO SMOKE WHILE COMMUTING 


ke xk re kk ee kk Ke aK hah ewe eke RK KR 


FIGURE 3: Example of computer matching output. 
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Figure 4, Cumulative Curve Showing Number of Requests for Matching as a Function of Time 
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ABSTRACT 


The Ontario Share-A-Ride program is designed to achieve widespread use of 
car and vanpooling across the Province of Ontario. The paper describes 
the three phases of the program: study; demonstration; and broadscale 
implementation. A number of preliminary results are presented from the 
car and vanpool demonstrations being carried out at the head office of 
the Ministry of Transportation and Communications. These results show a 
10% to 20% increase in pooling activity and substantial cost savings for 
the participants in the vanpool program. 


A cost comparison is made between the total costs of operating carpools 
and vanpools and of providing bus service. Buses are shown to be four 
times, and the average car five times, as expensive as a vanpool. The 
data is used to perform a benefit analysis for creating new car and van- 
pools and to calculate benefit/cost ratios for the ongoing pilot projects 
at the Ministry. Potential community and social benefits from the crea- 
tion of each new car and vanpool are shown to total $600 and $3000 a 
year, respectively. Including personal benefits and subtracting time 
costs brings the total benefits per pool to approximately $2500 and 
$7000, respectively, with individual cost savings of $1000 to $1300 per 
year per person. 


The future program will consist of a broadscale outreach effort across 
the province in which technical advice and guidance will be provided from 
the experience gained in the demonstrations. In addition, implementation 
handbooks and publicity material have been developed for large scale 
distribution, and other incentive measures to promote high occupancy 
vehicle use are being studied. The program goal is to create 400 van- 
pools and 5000 new carpools in the province by 1983. 
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1/ INTRODUCTION 


The Ontario Share-A-Ride Program is a comprehensive ride-sharing project 
involving the promotion of both car and vanpooling. The primary goal is 
to reverse the downward trend in vehicle occupancy wnich has seen the 
average number of persons in a car in Toronto during peak hours decline 
by 28% since 1950. Rising construction costs, land values, and public 
rejection of urban freeway projects have caused many governments to look 
for ways of making more efficient use of existing transportation 
facilities as an alternative to large scale construction of new 
facilities. This, together with the need to conserve scarce petroleum 
resources, caused the Ontario Ministry of Transportation and 
Communications (MTC) to embark on the Share-A-Ride Program in mid 1977. 


Added impetus to the program has been provided by increasing concern over 
Canada's dependence on foreign 011 supplies and the effect on Ontario's 
economy of the rapidly rising cost of oil. The program is now partly 
funded by the Ontario Ministry of Energy as part of a provincial Trans- 
portation Energy Management Program. The federal Department of Mines, 
Energy and Resources and Transport Canada are also participating in some 
elements of the program as part of a joint federal/provincial demonstra- 
tion project to promote vanpooling across Canada. 


A major initial concern was that the promotion of ride-sharing would have 
a detrimental effect on public transit services, but it would appear that 
the two are in fact complementary. Vanpooling, and to a lesser extent 
carpooling, are generally only practical and economic for those travel- 
ling above average distances to work during the peak hour. Trips on 
local transit services are usually short, 4 to 6 km, and much of the cost 
of municipal transit service is associated with providing high capacity 
in the peak hour wich is not used in the off-peak. The promotion of 
ride-sharing options can assist transit by : 


- removing pressure to provide uneconomical peak hour services to out- 
lying communities; 

- reducing peak hour demand; 

- increasing the dependence of poolers on transit in the off-peak 
because they no longer have cars available; 

- reducing peak hour traffic congestion. 
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2/ THE PROGRAM 


The program is being carried out in three phases of wnich the first, 
study phase, is complete, the second, demonstration phase, underway, and 
the third, broadscale implementation, just beginning. 


2.1/ Study Phase 
The study phase involved gathering information on the success and organi- 


zational structure of other programs, identifying specific opportunities 
for ride-sharing promotion in Ontario [1], the removal mere possible of 
legal and institutional barriers, and the study design for demonstra- 
tions [2, 3]. A major step was the passing of an amendment to the Public 
Vehicles Act excluding carpools and most vanpools from the provision of 
that act. Municipalities still have the power to regulate most types of 
vanpool operation if pick-ups are made within the same municipality as 
the destination. This is not likely to happen very often due to the 
length of the typical vanpool trip, and there is no record of any munici- 
pality having attempted to restrict carpool operation. Tax and insurance 
laws and regulations in Ontario do not create any serious obstacles to 
car or vanpool operations. 


Information from projects were preferential treatment was given to high 
occupancy vehicles in the form of reserved freeway lanes or entrance 
ramps showed that substantial benefits could be gained from such treat- 
ment, but only in the right situation. It was concluded that very care- 
ful studies would need to be carried out together with a public education 
program before any such priority treatment should be considered for 
implementation. 


2.2/ Demonstration Phase 

The demonstrations were designed to permit the development of the materi- 
als necessary for large scale implementation including: implementation 
handbooks; publicity and presentation material; and a computer matching 
program wnich supplies persons interested in carpooling with lists of 
others wo are also interested, live in the same area, and have similar 
hours of work. They enable MIC staff to gain first-hand experience in 
both the promotion and implementation of a ride-sharing program wmiile at 
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the same time providing an example to be followed by others. The demon- 
strations were carried out at both the MTC head offices in Downsview and 
in the private sector as a part of the federal/provincial demonstration 
program. 


The MIC demonstration started with carpool promotion and computer match- 
ing in February 1978. A two stage approach was adopted in the advance 
publicity. The first stage sought general support for the program and 
the carpooling concept, mainly on the grounds of community and social 
benefits. The second stage concentrated on the benefits to each indivi- 
dual as reasons to participate. A major objective was to make participa- 
tion as easy and appealing as possible, avoiding the use of computer 
jargon in the computer match list, having approachable project staff, and 
adopting a step by step approach to signing up without any obligations. 
Employees were encouraged to sign up and obtain lists of other employees 
living close to them, even if they only wished to pool occasionally or to 
have a backup arrangement for their regular means of commuting. Those 
requesting matching lists were invited to attend a meeting with other 
employees living in the same neighbourhood so as to have a chance to meet 
them on an informal basis without having to make a commitment to pool 
together. Sections of the parking lots closest to the MIC office build- 
ings were reserved for carpools as an added incentive to pool. 


After the initial implementation, an ongoing program was established to 
handle new requests due to changes in office location, hours of work, 
home address, or hiring of new employees. After one year's operation, 
participants were asked to verify or change the data they supplied in the 
original sign up and new match lists were sent to all participants. 


In April 1979, the MIC demonstration was expanded to include the opera- 
tion of three vans. The vans are leased by MIC and special approval was 
obtained from Management Board of Cabinet to permit their use for trans- 
porting employees to and from work on a full cost recovery basis. No 
other private use of the vans is permitted. 


In the private sector, a demonstration area was selected in consultation 
with the Toronto Transit Commission and the Metropolitan Toronto Planning 
Department. A presentation was made to representatives of all the major 
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companies in the selected area. Follow up discussions have resulted in 
Bell Canada plans for a three van pilot starting in the fall of 1979. 
Tne Ryerson Polytechnical Institute is planning to implement carpool 
matching for 1000 staff and faculty in September 1979. 


2.3/ Broadscale Implementation Phase 
Discussions are proceeding with other companies in the selected demon- 


stration area at the same time as contact is being made with companies in 
other parts of the province. The experience gained in the initial demon- 
strations has been used to develop an appropriate approach strategy and 
presentation materials. Implementation handbocs [4, 5] to assist comp- 
anies have been developed for both van and carpooling. The intention is 
to achieve staged expansion building on the success of the initial demon- 
strations, in preference to an all out massive effort at the beginning 
wiich might create unreasonable expectations and lose momentum after the 
initial push. 
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3.1/ MIC Carpool Demonstration 

An initial survey carried out before the demonstration showed that 84% of 
employees were in favour of measures aimed at promoting carpools. The 
survey cards, which had to be filled out for the computer matching, were 
distributed to all 2300 employees in the complex and were completed and 
returned by 67%. Forty-nine percent (1118 employees) requested computer 
match lists. Some did not request matching because they were already in 
a satisfactory carpool and were not interested in making any change. 


Of those requesting matching, less than 2% could not be matched with at 
least one other person living within 10 km of their home and interested 
in pooling. In 86% of the cases, the first match lived within 1 km and 
68% obtained 15 matches within 10 km or less. 


Car occupancy counts and a telephone survey was carried out to assess the 
impact of the program on the formation of carpools. One year after 
introduction of the program approximately 35% of employees were carpool- 
ing, up about 2% from before the program. However, the carpool program 
coincided with the introduction of a mixed system of staggered and flexi- 
ble hours in many offices in the Ministry. The results of the telephone 
survey and individual contact with employees revealed many conflicts in 
hours between those on a very flexible arrangement permitting nine work- 
days in a two week period, those on staggered hours who have to work the 
same hours every day, and those on fixed hours set by their office. It 
is difficult to assess the precise effect of these conflicts but a rough 
estimate was made that the effect of the carpool program on its own would 
have been to increase the proportion of employees carpooling by 3 to 6%, 
an increase of 10 to 20% in pooling activity. 


The impact on auto distance travelled was slightly greater for two 
reasons. There was evidence of some switching between existing pools 
making them more efficient, and the average distance travelled in 
carpools was considerably above the average for all employees. 

Table 1 shows results obtained from a telephone survey taken five months 
after implementation. 
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Table 1/ Mean Distance MIC Employees Commute to Work 


% OF TOTAL 


km % Of TRIPS DISTANCE 
All Carpoolers Lao 36 a2 
Old Pools (over 5 months) 20.6 27 42 
New Pools (under 5 months) CLe2 9 10 
Solo drivers tired 47 42 
Transit Riders 9.0 1235 6 
Walk /Cycle a ated) _-_ 

19.5 100.0 100 


Estimated savings due to the program amount to 60 parking spaces, 675 000 
vehicle-kilometres and 117 000 L of gasoline a year. 


The ongoing program handles 15 to 20 new requests for matching each month 
and experienced a sharp increase to 25 in one week during a local transit 
strike. The update after one year resulted in changes to the matching 
information supplied by 265 participants (26%) plus 23 new additions and 
21 deletions. 


3.2/ MTC Vanpools 
The three vans leased by the MIC for the demonstration started operating 


on April 2, 1979. The fares were set on the basis that the vans would 
break even at the end of four years operation with an average of ten 
paying passengers each. The initial response was slower than expected, 
and it took six months to reach the breakeven point of ten paying passen- 
gers each. Possible explanations for the slow response include the 
success of the carpool demonstration, loss of interest caused by delays 
in obtaining the vans, and start up of the operation just before the 
summer vacation period. 


In the first six months of operation, costs were $1096 (11%) and revenue 
$2422 (29%) less than the projected figures for the breakeven operation, 
resulting in an unplanned deficit of $1326 (14% of actual cost). In the 
second six months, costs were $468 (5%) and revenue $365 (4%) less than 

projected, producing a net reduction in the unplanned deficit to 
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$1224 (7% of actual cost). This is expected to be recovered in the 


remaining three years of operation without any major adjustment of fares 
other than to cover the increases due to inflation. 


Table 2/ Travel Data for MIC Vanpool Participants 


Mean Distance to Work 50 km 
Mean Vanpool Fare $10.60/ week 
Previous Mode 

Drove Alone 16 

Car Passenger 3 

Shared Driving 10 

Public Transit 1 
Mean Car Occupancy in Previous Mode 1.9 
Mean Reduction in Annual Driving 13 000 km/passenger 
Mean Cost Saving $ 8.40/week 
Mean Increase in Travel Time 17 min one way 


In addition to the above savings, 43% expected to be able to dispose of 
or avoid the purchase of a car as a result of the program and all expect- 
ed to continue vanpooling. Savings of up to $180/yr were reported on car 
insurance. Eignty percent of the riders claimed to have public transit 
service available, but all claimed that it was not a practical 
alternative for their trip to work. 


Participants were asked to select a maximum of five attributes each that 
they liked or disliked about vanpooling from lists of 18 and 12 different 
factors, respectively. The frequency each factor was chosen is shown in 
Table 3. On average, twice as many likes were chosen as dislikes. Cost 
saving and not having to drive were selected as likes by more than half 
the respondents. Although the most common dislikes were the loss of 
flexibility to come and go as one pleased; and to make stops en route, 
for shopping, etc.; a significant number also found the enforced 
regularity of hours to be to their liking. 
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Table 3/ Likes and Dislikes About Vanpooling 


erKES 
Factor 


1. Saving Money 

2. Not having to drive 

3. Reliability of service 

4. Leaving car at home 
for another family member 

5. Conserving gas 

6. Regular arrival and 
departure time 

7. Ability to sleep 

8. Ability to read or work 

9. Door to door service 

Able to sell car 

Encourage better time 

management 

Convenience 

No car available 

Comf ort 

Develop new friendships 

Preferred parking 

Safety 

Unable to drive 


Frequency 
Selected 
21 
Lz 
14 


iS 
13 


12 
11 
9 
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3.3/ Private Sector Demonstrations 


DISIEIRES 
Factor 


Frequency 


Selected 


Ability to leave anytime 
Ability to make stops en 
route 

Extra time 

Had to change work hours 
No transport at lunch time 
Having to meet van 

No car for business use 
Comf ort 

Too expensive 

Problems with other passengers 
Not enoug privacy 

Safety 


16 
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The demonstrations in the private sector have not yet progressed to the point 


where any quantitative data is available. 


oe “wot frdk 
oy VErTiGA 
4 7 uo 

omit A rid 
bl 


anty fone! a ney 3 ov 


apn ro GL 


bp 1. 4 
2 GT. ald,’ 


By) fay I90 OF onfysH 
, \ 
r . . 
win? ‘ ' oy 
¥ b. = rr, 
tip 
: q Eg He 
4 
Ponies e~chu. “re P) ies Tot 
- 
Va 1s Cyl i 
/ 
ry. Sc 
x 
i 
| 
- ‘ 
-~t 4 


Werzaypory Isy 2 


100 4|NF OF 


i nt OLPeaTs 


j a 13064 vanenpany 
soraae | 


oy 


t! 


7 SVAN Moose 
«STO6! TENE i 


it 


enor 


Lh lal oe 


2 eat 
stay (3g ‘os fd, we nie? 7¢ 


a 2 r * nary Re 


“sno a 10 et 
damn COR niet “yale ton 
of | risa 
aii Py er a 
fal es sob 
~ gente 6 yeti 

0. bse by wa : 
gsi vse “soot a4 ‘aul 8 ¥ 

pa ; : : y Di see 

"6? 1y32 oy. STOA- OL 
ants 13.500 se 
Sri *DENE eae 
Z | eaitelray oa 
stub 16% 9 of 


hy Ow 


- a 
2qt ii2 bets vant 


by ten omall oer. 


eteb. = i eA) “A 


sta 
4/ BENEFIT ANALYSIS 


4.1/ Cost of Alternative Modes 

The cost data in this table has been derived from Reference 6 by applying 
a factor of 1.36 to account for inflation between 1975 and 1979. The 
resulting figures for automobiles give a 28% higher fixed cost for owning 
a car than shown by the Canadian Automobile Association [7], but the 
operating costs are 29% lower. The differences from the C.A.A. figures 
may be attributed to the fact that the latter are based on a new car in 
its first year of ownership and not a fleet average. Figures for vans 
were derived by applying appropriate factors to the auto figures based on 
program experience, and are consistent with MIC's projected costs of 
operation. Energy conservation has been extracted as a separate benefit 
to wnich a dollar value is not assigned. 


Table 4 compares the cost of travel by alternative modes. The cost of 
automobile travel is based on a fairly high annual usage to be represent- 
ative of a long commute to work for wich all three options might be 
considered. The average per person cost in a vanpool is less than 15% 
of that of driving alone wien the fixed costs of ownership are included. 
While the bus is 43% less expensive than driving alone, it is still four 
times as expensive as the vanpool. The low occupancy of the bus is a 
result of using an average figure for peak and off-peak usage. Long 
distance commuter runs usually experience a high occupancy factor, but 
any per passenger cost saving is offset by the inability to use such 
buses in the off-peak and the general need to pay the operator for a 
minimum number of work hours. Also, mile the average total cost of 
providing bus service is higher than the cost of carpools or vanpools, 
buses are required to provide service to those wo are unable to use 
other modes. If a certain minimum acceptable level of service has to be 
provided with surplus capacity in the peak period, then the marginal cost 
of carrying additional passengers will be extremely low. 
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Table 4/ Cost of Travel by Mode 


AUTO 
(COMPACT) BUS VAN 
Annual distance 32 000 km - 32 000 km 
Mean occupancy 1.0 16.9 10 
Annual parking cost $490 - $490 
Other fixed costs $1 632 - $2 520 
Fuel consumption 6.4 29.3 46.1 
(Person km/L) 
¢/veh km 
Fixed cost (From above) 6.6* 55 .8** 9.4 
Maintenance and 
operat ion*** 6.1 Zi aN 3.9 
Operator eee 67.6 SoD) 
Cost to user Decoy) 30g) Ie3 
Roadway a0 9.1 4.2 
Fuel tax credit (i) re) (Ze) 
Accidents 1.0 negligible 0.6 
Peak hour congestion 0.9 Arak ils 
Community & social cost 3.9 66, 3**** 336 
TOTAL 16.6 156.6 Leak 
Per Person 16.6 eo Let 


g Includes depreciation, interest, insurance, and licence. 

** Includes cost of garage and maintenance facilities in addition to 
capital amortization of vehicle cost. 

*** Includes gas, oil, maintenance, and repairs. 

**** Assumes a 40% public subsidy of capital and operating costs. 


= + 
= 
— 


—_ 4 SZ 
, aa . 
7 * ; aa ait ne 


Satin 


7 ee oe wees 7 


é ' 7 ee 7 
* “ at ae 
4000 SE ee i a 
02 Eat _ - 2 ae | : cul S 
: : - vs 
Ot ug ; Fl - Gea? | 
266." (GS ews | Sr 
rs : . . 
L.0h fF .oS ‘ Det 
i 
4 


4.0 “46 00 4459 Yavods word), saa : 9x a 


; bub soins it 
e.3 Jess {.d * ona 


rs! rE)’ Sl.” Ri at me aa 
a we @ 
i 7 . ee Tn a 
C4 45% Cet f (aback 


| l )  Ttbaag) xed fot aa 
efdini loan nga | aint aah) 
, lel rh <A} ; “nat eee weit a pot 
B. hd et --05F  ferone 2: “ain i 1 

> Pol an : Ang 
t.¢ 2.2 FOL | / nee? 99 


~ 
~~ 
‘ 
a 
—,, 


. : } 


seareatl, bin. .9on WER; : fesyaitni lhe spall 
oj. wot thn he SEL i26? Bono abi i's GIL rr +0 laps r mee 
; e2e0o Si >) fev Ay a not sea yome 16 Fed ice : 
= | ine. &qar oatasaatanere Ftd «26628 sbi mor ey 1 
i tie 


eei207 ntsoraqgo bs (adiqer to ybfedua oF. 


i] N _ - rn 
| i 
ms 
-_ 
a - : 


gO 42 


4.2/ Annual Benefits from New Pools 

Table 5 shows the total annual benefits of taking a solo car driver and 
placing him in each of the three alternative modes for his daily trip to 
work. These benefits have been calculated from the costs shown in 

Table 4 assuming a 24 km trip each way 230 d/yr. The benefits are per 
person for former solo drivers and need to be multiplied by the mean 
Occupancy shown to obtain the total benefit for forming each new pool. 

In practice, the benefit of creating new vanpools will be considerably 
less than that for putting ten single occupant car drivers into one pool 
since the make-up of the pool is sure to include some former carpoolers 
and transit riders. Table 6 shows the annual benefits of creating 
typical car and vanpools and the projected benefits of the existing MITC 
vanpools. In fact, the cost savings to the MTC vanpoolers were 
completely offset by the additional travel time costs, suggesting that 
they either valued the time spent in the van at a lower cost than that 
used, or that the other benefits from riding, such as not having to 
drive, were of significant value. The cost of the ongoing carpool pro- 
gram at MIC is estimated at $7000/yr and administration of the vanpool 
operation at about $4000/yr. Counting community and social benefits 
only, this gives a benefit to cost ratio of 3.6 for the ongoing carpool 
program, assuming present levels of carpooling are maintained, and of 3.7 
for the vanpool program. Assuming a benefit of 18¢ for each litre of 
gasoline saved, representing the reduction in the national trade deficit, 
the benefit to cost ratios increase to 5.7 and 5.6 for the MIC carpool 
and vanpool programs, respectively. Including personal benefit increases 
the ratio for the carpool program to 14.7 but has negligible effects on 
the vanpool benefits. Including the initial set-up costs would reduce 
these ratios but not substantially if they are spread over the duration 
of a long-term project. 
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Table 5/ Annual Benefit Per Person of Changing Mode from Drive Alone 


New mode CARPOOLS BUS VANPOOLS 
Mean occupancy (persons/veh) (1) 2.5 16.5 10 
Increase travel time/trip (1) 5 min 20 min 10 min 
Gasoline saving 1040 L 135078 1490 L 
Community and social benefit (2) $ 260 $ 180 $ 390 
Personal benefit (3) $1020 $1100 $1300 
Time cost @ $4/h $ 150 $ 600 $ 300 
NET Benefit (4) $1130 $ 680 $1390 


One way trip length assumed 24 km; trips made 230 d/yr. 


(1) Assumed data. 

(2) Roadway, congestion, and accident cost less fuel base credit. Bus 
includes cost of public subsidy. 

(3) Included fixed costs of ownership of one in three cars not required 
to commute by the new mode on the assumption that the proportion will 
be disposed of. 
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Exludes any benefit due to energy conservation. 
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Table 6/ Total Annual Benefits of New Pool 


TYPICAL TYPICAL MTC 

CARPOOL VANPOOL VANPOOL 
Mean previous trip length 24 km 32 km 50 km 
Trip length of pool vehicle 28 km 40 km 60 km 
Mean occupancy 205 10 1023 
Previous modal split car/bus 85/15 95/5 97/3 
Average increase in travel time 5 min 10 min 17 min 
Gasoline saving 2 000 L £22500 iL 14 000 L 
Community and social benefit (2) $ 630 $3060 $4910 (3) 
Personal cost saving (4) $2100 $7510 $5770 
Time cost @ $4/h $ 160 $3330 $5840 
NET Benefit $2570 $7240 $4840 


(1) The pools are assumed to operate 250 d/yr, not necessarily with the 
same occupants each day. 

(2) Includes roadway congestion, accident, and transit subsidy cost less 
fuel tax credit. 

(3) Includes cost of providing free parking at $145/space/year for the 
vehicles rep laced. 

(4) Includes 33% of ownership costs of the average reduction in number of 
cars used for commuting on any one day. 
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5/ FUTURE PROGRAM 


It is intended that the contacts being made with companies be extended to 
include all the large employers in Ontario in the third phase broadscale 
outreach effort. The carpool and vanpool implementation handbooks are 
available for distribution to companies and will be updated as further 
experience is gained. MIC staff and consultants will be available to 
make presentations to interested companies and to provide technical 
assistance in the implementation of car and vanpool programs. A variety 
of promotional material is also available for distribution to employees. 
The feasibility of providing lease and loan guarantees for the acquisi- 
tion of vans is being studied. Assistance with computer matching of 
carpool participants can be provided. Also improvements are being made 
to the computer program including direct matching from postal codes. 
Studies are planned to evaluate the scope for promoting peripheral park- 
ing areas around urban areas as meeting places for car and vanpools. 
Priority treatment of high occupancy vehicles on freeway lanes and 
entrance ramps will also be evaluated in more detail for several specific 
sites. 


One of the present objectives is to establish vanpools as an accepted 
mode of commuting on a significant scale, and then to investigate the 
potential for further innovations bridging the gap between vanpools and 
other paratransit options such as jitneys and dial-a-bus. 


The projected cost of the program is $120 000 to $400 000 a year for the 
next four years. Tentative goals have been set for the creation of 400 
vanpools and 5000 new carpools in Ontario by the year 1983. The poten- 
tial savings from achieving this goal would be 15 million litres of gaso- 
line a year. Other community and social benefits would total $4.4 mil- 
lion a year and personal cost savings $13.5 million a year. 
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ABSTRACT 


The paper outlines the development, implementation, and preliminary 
results of the Ontario Share-A-Ride program. Previous papers describe 
the study and pilot demonstration phases of the program. The emphasis is 
now towards province-wide applications to conserve energy and help place 
the province in a state of preparedness to deal with possible energy 
shortfalls. 


The implementation program consists of a comprehensive action plan in 
wnich the primary goal is to encourage major employers to set up vanpool 
operations and ride-matching services to aid the formation of carpools. 
General information to the public is directed at making them aware of the 
benefits of car and vanpooling. Additional incentives to rideshare are 
provided through the provision of third party vanpool services and commu- 
ter parking lots to serve as meeting points. Other measures to provide 
preferential treatment to high occupancy vehicles are being studied. 


There are three distinct aspects to the promotion and marketing directed 
at local governments, large employers, and the public, respectively. 
Each is described in more detail together with the co-ordination with 
other aspects of the program. To date, 13 municipalities have become 
involved with the ridesharing program, 5 have appointed co-ordinators, 
and 3 have established ridesharing programs for their own employees. Of 
the 250 employers identified as prime candidates for ride sharing pro- 
grams, approximately half have received information on car and vanpool- 
ing. It is now expected that there will be about 15 employer-based van- 
pool programs operating about 1/70 vans in Ontario by the end of 1980. 


Initial results show a positive response in all sectors, including local 
government, industry, public, and the media. It appears likely that the 
original target set will be met or exceeded, resulting in substantial 
energy savings and the ability to respond more readily to energy short- 
ages should they occur. 
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1/ INTRODUCTION 


The Ontario Share-A-Ride program is now in its third phase directed at 
broadscale implemenation of car and vanpool programs across the province. 
Phase 1 involved the study of existing programs in the United States and 
an assessment of the opportunities for similar measures to be implemented 
in Ontario. Special attention was given to the legal and regulative 
aspects of ridesharing, and this led to an amendment to the Public Vehi- 
cles Act effectively deregulating most car and vanpools wich operate 
across municipal boundaries. The results of this study phase are con- 
tained in a report [1] and a previous RTAC paper [2]. 


Phase II consisted of a pilot demonstration of both a computer matching 
service for carpools and a vanpool operation at the Ministry of Trans- 
portation and Communications head office in Downsview. The matching 
service involved having each employee complete a survey card with infor- 
mation on home address, phone numbers, hours of work, interest in ride- 
Sharing and preference for driving or riding, smoking, etc. The computer 
program matches employees by home address and hours of work, supplying 
each employee with a list usually containing 15 names of other employees 
interested in ridesharing and living in the same neighbourhood. As an 
added incentive, those wo carpool are given preferred parking locations 
close to the buildings in which they work. 


For the vanpool demonstration the Ministry leased three twelve-passenger 
vans which were provided to groups of 10 to 12 employees living 40 to 

65 km from the Ministry for their daily commute to work. The fares paid 
by the employees, ranging from $9.00 to $12.00 a week, covered the full 
cost of leasing, insuring, and operating the vans. Each van had one pri- 
mary driver and two backups. The primary drivers also acted as co-ord- 
inators for the pools and were responsible for the maintenance and opera- 
tion of the vans, in return for wich they got to ride for free. 


Preliminary results from the two demonstrations have been reported in a 
previous RTAC paper [3]. At the present time, about 35% of all employees 
are pooling and the three vans are operating close to capacity. It is 
estimated that the two programs together save one million vehicle kilo- 
metres of travel and 180 000 L of gasoline a year, plus 75 parking spaces 
at the Ministry. Carpool matching services are in the process of being 
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implemented at four regional offices of MIC, and a proposal is being 
prepared for a ridesharing office to serve all provincial government 
offices in the downtown area of Metropolitan Toronto. Ten vans are on 
order for expansion of the vanpool operation to include other ministries. 


In the third phase of the program the experience gained in the demonstra- 
tions, and knowledge acquired, are being used to encourage major employ- 
ers across the province to establish similar programs. 
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2/ RECENT U.S. EXPERIENCE 


Gasoline shortages in some states and rapid increases in the price of 
gasoline have provided added impetus to ridesharing programs throughout 
the United States. Vanpooling has continued its exponential growth rate 
and by April of 1980 there were 350 employer-based programs operating 
some 10 000 vans. One projection [4], based on an extrapolation of 
present growth rates, estimated that there may be as many as one million 
vanpools in operation in the U.S. by 1990. Operation on that scale would 
account for 10% of all commuter trips and 20 to 25% of commuter travel 
across the nation. Even with a substantial leveling off of the growth 
rates, it would appear likely that vanpools will become a significant 
mode of travel and could easily rark on a par with bus and rail transit 
in importance as a means of conserving energy. Government agencies in at 
least 33 states, including all the heavily populated industrialized ones, 
are now actively involved in the promotion of vanpooling. 


The effect of gasoline shortages and price increases on carpool formation 
is apparent at the Commuter Corporation in Los Angeles. This is a non- 
profit corporation established in 1974 with one of its functions to be 
the provision of an area wide carpool matching service. In the three 
years up to December 1977 approximately 90 000 people signed up for the 
service. In the first six months of 1979 alone 125 000 people signed up. 
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3/ PROGRAM DEVELOPMENT 


The primary emphasis in the implementation program is to encourage major 
employers to establish their own car and vanpool programs. Experience to 
date has shown these to be the most effective. In vanpooling, the 
employer removes a major risk element from the participants by acquiring 
and making available the vans. The capital cost of the van and the pos- 
sibility of a pool failing is a significant deterent to an individual. 
The risk to the employer is much lower since the van can always be 
assigned to another route or used for other purposes. The employer will 
usually be able to readily incorporate the necessary administrative pro- 
cedures into his normal operations, and because of the proven benefits 
such as reduced parking demand, improved employee relations, reduced 
absenteeism, expanded labour market, and improved corporate image, most 
are willing to absorb the administrative cost. Many pass on some of the 
savings by subsidizing financing or operating costs. In addition, the 
number of variables involved in matching the riders for both car and 
vanpools usually make it impractical unless they have some factors in 
common to begin with. Employer-based programs ensure that they have a 
common destination and probably similar hours of work. 


As a first step to aiding companies to establish their own programs, 
implementation handbooks were produced for both vanpooling [5] and car- 
pooling [6] based on the experience gained in setting up the demonstra- 
tions at MIC and the previous knowledge acquired from other operations 
across North America. 


In addition to providing information and assistance to major employers, 
the program is designed to increase general public awareness as to the 
benefits of car and vanpooling, and to provide additional positive incen- 
tive to pool were feasible. The following sections describe each ele- 
ment of the program in more detail. 


3.1/ Municipal Outreach 
Local governments have several important roles to play in promoting pro- 


grams. They can act as the initiator of an integrated approach to the 
employers in their area; they can act as an ongoing co-ordinator of 
activities in their region based on their local knowledge of individual 
needs; and, they can set an example by establishing programs for their 
Own employees. 
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In order to use staff resources as effectively as possible, it was neces- 
sary to identify those municipalities with the greatest market potential. 
As a first step, information was distributed as part of a general energy 
conservation package to the mayors and regional chairmen of the approxi- 
mately 40 municipalities having public transit systems. Priorities were 
then developed based on: 


- population; 

- number of major employers; 

- geographical distribution across the province; 
- specific local transportation problems; 

- interest expressed by the municipality. 


Based on these factors, a list of 13 municipalities and regional govern- 
ments was developed designating the prime candiates with which follow up 
contact was actively pursued by the Ministry. 


Having established the appropriate lines of communication with the local 
government, the next step was to arrange a presentation to senior plan- 
ning staff and/or council members. At these presentations, the film 
"Pooling Around", made by the Continental 0i1 company, was used as an 
introduction to the vanpool concept; this was followed by a slide presen- 
tation on the benefits of car and vanpooling and the implementation pro- 
cess. Special emphasis was placed on energy conservation and improved 
utilization of transportation facilities. Finally, the region or munici- 
pality was encouraged to appoint a co-ordinator and to undertake a joint 
program with the Ministry directed at obtaining local employer participa- 
tion. 


A concern in some municipalites was the relationship of a car and vanpool 
program to the operation of public transit. The Ontario Municipal Act 
gives municipalities the authority to regulate public transportation ser- 
vices where passengers’ origins and destinations both lie inside the 
municipal boundary. The question of whether vanpools are considered to 
be a public transportation service has never been determined in a court 
Of law. In any case, MIC and the municipalities prefer to come to a 
working solution acceptable to all without seeking such a resolution. 
Since vanpools, because of distance and economics, tend not to compete 
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with local bus services, most municipalities were willing to permit van- 
pools to operate without restriction. Concern was greater in the larger 
municipalites and in particular Toronto, which has commuter rail and sub- 
way lines serving longer distance trips. For this reason, it was decided 
that car and vanpooling would not be actively promoted in Toronto except 
in selected areas which were relatively deficient with respect to transit 
service. The following criteria were developed as guidelines to ensure 
that vanpools do not conflict with the services provided by the Toronto 
Transit Commission, and that they comply with the following general 
principles of vanpooling. 


1. For the purpose of a test program to evaluate transit compatability, 
each operation will be reviewed and be acceptable to the TIC before 
being include in the test program. 


2. The vanpools operate in transit deficient areas as determined by the 
duration of public transit trip or distance to public transit. 
Specifically, the trips served would have the following features. 


(a) They would require at least one hour to be made by public transit. 

The trip time by public transit to be calculated as the sum of 

(i) Walking time. The total time required to walk to the 
initial transit stop and to the final destination assuming 
an average walking speed of 2/0 feet/min. 

(ii) Waiting time. The sum of the headways at the initial stop 
and at each transfer point. 

(iii) Riding time. Scheduled service time between stops. 


(b) or, the trips would have at least one end located more than 1/4 
mile from the nearest transit stop from which they can be made by 
public transit. 


3. Each pool consists of a group of regular commuters who share the 
expense Of commuting as a group, specifically: 


(a) subscription fees be paid by the regular riders on a periodic 
basis (e.g., monthly or weekly); 

(b) non-regular riders are carried on an occasional basis only and by 
pre-arrangement with the driver; 
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(c) all the riders in any one pool have a common employment location 
to which they commute; 

(d) the driver of the van is a member of the group and does not 
receive regular pay for driving; 

(e) no one driver makes more than one round trip per day; and, 

(f) there will be no trip fare collection on the van. 


4. The organizers of the pools will permit the Ministry of Transportation 
and Communications to survey the riders and evaluate the results. 


These criteria are not incorporated into any legal document but are the 
basis for an informal agreement whereby the TIC will not initiate pro- 
ceedings to terminate the operation of vanpools provided that the cri- 
teria are adhered to. 


3.2/ Private Sector Outreach 
A comprehensive information package has been developed for distribution 
to both local government and major employers. This package contains: 


a Vanpool Implementation Handbook ; 
a Carpool Implementation Handbook ; 
- a general publicity brochure on vanpooling; 
a general publicity brochure on carpooling; 
a brochure on the wat and my of company sponsored vanpooling; 
- an employee benefit fact sheet; 
- a list of contact persons in other vanpool programs; 
- a description of the MIC Share-A-Ride program; 
- copies of press clippings. 


Contact with employers is established through one of three methods: 


1. a joint invitation from MIC and local government to attend a ride 
Sharing seminar; | 

2- aS a result of the employers approaching MIC; 

3. direct approach by MIC in locations were local government programs do 
not exist. 


“oe fy 1 os sna ho ad 
rhner {SO 14 ae yee | aye rt ee 
. Ad ney od noonabty jo? 316 ; Ti 


} gy [warn 


iy 7 yaa 
ONO, 


=! 


7 } . 
i 


nol eJronene wl to Wy salt rote Yen rat ‘a 134 J 
| Japoas aid: areiigabus ana FF itt 


Mi 


sat aveé “Fad Jnsruaoy fapal yne pee f - 


ora Ddarsrnt Jon, Fi ITT, Se yaar, iqemopnas:(* = ne 


-Fro att, Jadd posi vera Stangiey! © 0 gl eG ony ars @ hg93, 0, / 


1 
iS 
noPtudts $2 te “wot Bagel ova need, surt SAME: Ot et cane 


¢ : - nae 
‘idatnda enesag Bt ull  eburkong m0 CSM. DI one au 
\ W é : F + ; | 


| . = bad nil nate 
; hetbankt sav tagnel 
sort oan’ no Hodzotlt ui 
sparhopcres ae rssumcnd. id 
gentleodaay be wand " weed 1 Nie bee soi 
_ pieote: ee 1 

spmaweT founany sitio abe 

smaNQanty i aan 


<4 ; 
° 
aidneecd sani ween eam a 
_, 
—_— ably 6 bnstje Of tnaane 


eaAne 2 


For the ridesharing seminar, all the employers with more than 300 or 400 
employees located in the area were invited. The usual agenda for the 
seminar was: 


- an introduction and welcoming speeches by local dignitaries such as 
the mayor and regional chairman; 

- the showing of the film "Pooling Around" to introduce the vanpool 
concept; 

- a slide presentation by Ministry staff or a consultant outlining the 
benefits of car and vanpooling with the major emphasis placed on the 
advantages to the employer and the fact tht most companies implement 
programs because it makes good business sense; 

- a break during which demonstration vans can be inspected; 

- an outline of a selected company's vanpool program by its adminis- 
trator detailing the initial concerns of the company, the steps they 
went through in implementation and the results; 

- a short summary by representatatives of the Ministry and the local 


planning department outlining the steps they are taking and the assis- 


tance available to local companies; 

- a question and answer period with a panel which includes representa- 
tives from the Ministry, local planning department, and companies 
operating vanpool programs. 


Employers were phoned after the invitations were sent out to encourage 
them to attend, and in order to prepare name tags in advance for the 
seminar. Registration was carried out at the start of the seminar to 
provide a list of followup contacts and to provide an opportunity to 
distribute the information packages. Press and local politicians were 
also invited to attend. 


The assistance offered to companies, either at the seminar or through 
direct contact, included, in addition to the information packages and 
implementation handbooks, the following elements: 


- individual presentations to both management and staff; 
- presentation material to make their own presentation including both 
the film "Pooling Around", and slides and accompanying text; 
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- assistance in preparing an evaluation report; 

- ongoing technical advice and assistance; 

- publicity material for their promotional campaign, modified to meet 
their individual needs; 

- standard forms and agreements for operating their program; 


a computer matching program for carpools and computer time to run it. 


3.3/ Public Awareness 

Part of the program is directed at increasing public knowledge of the 
benefits of carpooling and vanpooling with a view to gradually increasing 
public acceptance of the concepts as desirable and necessary methods of 
commuting. Methods used include: 


- press releases On various aspects of the program; 

- media coverage of events such as the employer seminars; 

- distribution of publicity brochures; 

- displays at energy shows and major exhibitions; 

- presentations to the staff at regional offices of the Ministry and to 
interested parties at transportation energy seminars held around the 
province. 


The campaign served not only to inform the public, but also as another 
avenue through which contact could be made with major employers interest- 
ed in setting up their own programs. 


3.4/ Third Party Vanpool Services 
The major growth in vanpools has been due to employer-based programs; 


however, the total market for vanpools can be expanded by having an out- 
Side agency carry out the functions normally performed by the employer. 
At least 17 such agencies now exist in the United States, each serving 
one or more of the following situations: 


1. individual pools formed privately; 

2. employer programs were the employer(s) is(are) not willing to assume 
responsibility for running the program; 

3. for a trial period for major employers wishing to establish their own 
programs. 
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Ee fae: 
Typical services provided by these agencies include: 


- provision of vans; 

- insurance; 

- no penalty termination option; 

- record keeping and fare administration service; 
- back up vans. 


A consultant study was carried out to evaluate the U.S. programs and 
identify the major issues and options for a similar program in Ontario. 
In May 1980, the Ontario Vanpool Organization (OVP0O) was formed as a 
crown corporation owned by the Ministry of Energy to provide third party 
vanpool servies. The previous government vanpool demonstration was 
transferred to OVPO and an additional ten vans ordered for expansion of 
that demonstration on a third party basis. If successful, the program 
will then be expanded to include private sector employers and employees 
as well. 


3.5/ Commuter Parking Lots 
Often, the distribution of home locations makes it inconvenient to 


provide door to door service for al] car and vanpool riders. In many 
cases, it may be preferable for some to drive to a central meeting point; 
this has been observed to cause a significant amount of unofficial park- 
ing along major highways. 


As an aid to the formation of car and vanpools, and to alleviate some 
safety problems caused by the unofficial parking, the Ministry has under- 
taken a construction program to provide proper parking facilites at 
locations where a significant need has been demonstrated. These lots are 
signed as carpool parking lots, although some are also served by commuter 
bus servicese Six lots were opened in the fall of 1979 and seven are 
planned to open in the summer of 1980. 


In addition to the construction of new lots, a pilot program has been 
initiated in the Metro Toronto commutershed to identify existing parking 
areas wnich could also be used for commuter parking without interfering 
with present use. Candidate locations include churches, shopping plazas, 
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arenas, racetracks, restaurants, taverns, service stations, and parks. 
With the construction of new parking lots having an average cost of $1000 
per space, the shared use of these other parking areas could lead to 
Substantial cost savings. 


Once negotiations with the property owners are complete and appropriate 
signs erected, it is anticipated that the locations of both existing 
parking areas and the newly constructed ones will be shown on a map used 
as part of a general publicity campaign to promote car and vanpooling. 


3.6/ Preferential Treatment for High Occupancy Vehicles 
One method by which added incentive to share-a-ride can be provided is to 


give high occupancy vehicles preferential treatment. Examples of such 
treatment wiich have been used elsewmere in North America include: 


1. Exclusive Lanes 


- Existing reverse flow lane adjacent to median on freeways; 


Existing reverse flow lane adjacent to curb on one-way arterial street; 


Existing with flow lane on freeway or arterial; 
- Newly constructed with flow lanes; 

- Approach lane to toll plaza; 

- Bypass lane at metered ramp to freeway; 

- Turn lane. 


2- Exclusive Roadways 


Separate facility; 


Reversible median lanes; 
- Exclusive freeway ramps. 


3. Parking 
Reserved lots; 


Preferred rates. 


osi/ PPiOrity Signals 
Most of these measures, except parking, would also be used for public 


transit, and some may only be applicable to public transit. State-of- 
the-art reports are being prepared based on present experience, mainly in 
the United States and Europe, and these will be used to develop guide- 
lines on which demonstrations in appropriate locations can be based. 
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4/ PROGRAM GOALS 


At the start of the program in August 1978, overall targets were set for 
the growth of car and vanpooling. For carpooling, it was set at the 
creation of 5000 new carpools by the end of 1983. For vanpooling, the 
targets were broken down into several categories as shown in Table l. 


Table 1/ Targets for Growth of Vanpools in Ontario, set August 1978 


Number of vans by end of 


1978 1980 1983 1990 

Existing Programs at 3M 
Chrysler, and Sarnia 63 80 (86) 100 150 
New Emp loyer-Based 

Programs 0 Boone sou) 450 1250 
Third Party (Incl. 
Ontario Government ) ro 07 (50 450 1600 
Total 66 160 (171) 1000 3000 


These targets were preliminarily set with the intention that they be 
updated as experience was gained and depending on resource availability. 
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9/ RESULTS 


Based on commitments made up to May 1980, it appears that the growth 
target for vanpools at the end of 1980 will be exceeded. Revised projec- 
tions based on expectations as of May 1980 are shown in brackets in 
Table l. 


Major factors which affect the total number of carpools include the price 
and availability of gasoline and the general state of the economy. It is 
unlikely that it will ever be possible to separate and measures these 
effects to the extent necessary to obtain any quantitative measure of the 
success of the promotion campaign. This can probably only be done by a 
qualitative assessment of the acceptance and reaction by local gov- 
ernment, public, and media, and the success of individual elements of the 
program. Results achieved up to May 1980 are outlined in the following 
Sections. 


9-1/ Local Government Response 
The present status of the municipal outreach effort is summarized in 


Table 2. Included are the 13 municipalities given first priority. These 
13 account for more than 85% of the commuter trips in Ontario. In virtu- 
ally all cases, a positive and cooperative response has been received. 
Four joint seminars have been conducted for employers in North York, 
Peel, Sudbury, and Durham. Manufactures were pleased to supply demon- 
stration vans for display at the seminars, and the companies which pio- 
neered vanpooling in Canada - Chrysler, 3M, and Bell Canada - were very 
willing to participate. 


In two locations, Timmins and Fauquier/Moonbeam, were a single employer 
predominated, a joint approach is being made to that employer alone. 


Three reginal municipalities are implementing carpool matching systems 
for their own employees with the option to expand to include vanpools if 
the demand exists. . 
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Table 2/ Status of Municipal Outreach, May 1980 


Presentation to Local Joint Emp loyee 
council and/or Co-ordinator Approach to Program 
senior planners appointed emp loyers 
North York (Toronto) e 8 
Peel Region 6 8 @ @ 
Sudbury @ a @ ® 
Durham Region 2 @ 8 8 
Hamilton/Wentworth  e a Or 
Ottawa/Carlton @ ® 
Niagara Region e 
London 8 0s 
Kitchener/Waterloo o* 
Thunder Bay & 
Timmins & 
Faquier/Moonbeam @ @ 
Windsor ) 
e Accomplished 
o Planned 
* in association with chamber of commerce 
Table 3/ Existing Vanpools, May 1980 
Company Location StaGL Vans Vans 
Up Operating on Order 
Employee Associations Sarnia 1965 30 (approx) - 
Chrysler Windsor 177. 32 - 
Chrysler Ajax 1978 8 - 
3M London 1978 i) 3 
MTC /OVPO Toronto 1979 3 - 
Bell Canada Toronto 1979 3 ~ 
Johns Manville Toronto 1980 i - 
Garrett Toronto 1980 ki ae 
Total au 15 
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eey Private Sector Response 
Up to May 1980, 115 employers had been approached and supplied with 


information on ridesharing. This represents about one-half the total 
number identified as being prime candidates for ridesharing programs, all 
of wnich are targeted to be approached before March 1981. Individual or 
group presentations have been made to 80 companies, most in the joint 
employer seminars wich have led to follow up contact with about 

20 companies. A Significant number of companies have approached MTC 
requesting information with initial contact established in a variety of 
ways including: 


- information brochures distributed at exhibitions (has already led to 
implementation of one vanpool program); 

- referal by administrator of existing vanpool program (led to imp lement- 
ation of one vanpool program); 

- articles in press, either as a result of press release or coverage of 
emp loyer seminars; 

- contact between employees riding in MIC vanpools and employees of other 
companies; 

- referal by local MPP aware of program; 

- referal by local municipal officials aware of program; 

- referal by MIC regional offices. 


To date the MIC has assisted three companies to establish their vanpool 
operations and five others are committed to implementation. Table three 
shows the number of vanpools involved in these and previous vanpool pro- 
grams. Another 15 to 20 companies are actively evaluating the concept 
and are regarded as strong prospects for implementation. The original 
targets set for the growth of company-based vanpools now appear 
conservative. 


Teo) gli nd Party 
It is too early to report any results from the third party program. 


5-4/ Commuter Parking 
The construction of the initial six parking lots in the fall of 1979 led 


to an immediate increase of 50% in parking, compared to the amount of 
unofficial parking which had been previously identified. One lot, at 
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Trafalgar Road and Highway 401, had to be expanded within a few weeks to 
accommodate the additional demand. As a result of the favourable 
response and the demands received for parking in other areas, the evalua- 
tion period was shortened from one year to six months, and an ongoing 
program for expansion developed. 


The consultants’ study of existing parking areas investigated 150 poss- 
ible sites and recommended 21 existing and five new lots as the best 
locations. If implemented, this would bring the total number of commuter 
parking lots in the Toronto commutershed to 39, including those already 
planned for construction this summer. 
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6/ CONCLUSIONS 


The elements of the program, wnich have progressed to the point were 
they can be judged, appear to be achieving the desired results. Atti- 
tudes among governments, employers, the public, and media are now al] 
supportive of the need for comprehensive action to promote ridesharing, 
largely as a result of concerns relating to the current energy situation. 
The measures being taken in the program will serve not only to reduce 
energy consumption, but will place the province in a better position to 
minimize the adverse effects of fuel shortages should they actually 
occur. 


» &. @ a 
= 4 ‘5 
P f 


‘ - re : _ - 
| pes he Onigey ait og bs aay soon angong 
van aduby Bataan an cag mu 
hy) ort. sys shbs ai Dit . ae hdae 982 anaes nan 
: ri eile at" Sonu og + ngtaoe ay) owe oy 0 pain 
notsenit2 qotens Inevrto sie oF piantn atv? gOnOd 0 stuesn & 
havea wing Jom sever’ Li Fw te porn aan nt "mr antad ta ti 


: iffaoe satied- 6-1) \eant yong Rng: sont qt t tw ol tats 
” vhf audios wart bfvotker 2apserode> Padt We eed orev ot 


i 


% 


a 


7/ BIBLIOGRAPHY 


(1) Car Pooling Opportunities in Ontario, Systems Research and 


[2] 


[3] 


[4] 


Development Branch, Research and Development Division, Ministry of 
Transportation and Communications, 1201 Wilson Avenue, Downsview, 
Ontario M3M 1J8, March 1977. 


Dalton, P.M. and B.C. Deslauriers, Affordable Transportation in 
Ontario, Systems Research and Development Branch, Ministry of 
Transportation and Communications. Paper presented to RTAC Annual 
Conference, September 1978. 


Dalton, P.M., M. Harmelink, D. Smith, and J. Wong, The Ontario Share- 
A-Ride Program, Systems Research and Development Branch, Ministry of 
Transportation and Communications. Paper presented to RTAC Annual 
Conference, September 1979. 


Marketing is Major Challenge for Vanpools, Vanpool Activities 
Newsletter, 610 Ivystone Lane, Cinnaminson, NJ 08077, March 1980. 


Statement by Lew Pratsch, Vanpool Program Manager, Office of 
Transportation Programs, U.S. Department of Energy. 


[5] Vanpool Implementation Handbok: A Guide for Companies, Research and 


Development Division, Ministry of Transportation and Communications, 
October 1978. 


[6] Carpool Implementation Handbowk: A Guide for Companies, Research and 


Development Division, Ministry of Transportation and Communications, 
January 1980. 


ie eee 


j. Arsaows, a ed a atainp. ot 


noi ;vid. peaniohs oye bres asrebTeh® Ere 


« fal mi 
i] >. . 
+5 » er - : to2 nae Po 
“is Fo 8 Ve iy ‘el , ray i devs aeeee id {jetta a 


¥ 
=> 


aaa et se BU 


and ; a i : 
Ams el ee aal . 2 en ae 2.8 bn: oe np 74 ol 
: 5 ‘ A anes TG yoo tae dorsseon ae’ e a psang 


S c pets v 
1 5 MSZ ie oUt ee a bias. a2 x 1 ark 


, 


, re " sores Nd 
CE SS Oe 
= wi . ae 
? rs tr ame Ds £ 
#2 vbiwtal oi: sDUON Hume 0. RTS I 5 a: yee 
a¢ ee ; by pve sya SHG FTES st ames ine «mae ner as, 
fh SRP! _ ta! 469 gna} Psvttiemtod Bas NOt 3090% eT 
SUilY a é pe 
gilt oe 
mca 6 | vation sq9e sone ved } 
a; " - 
fap arsy: JOT. Sen au Nobate at enim q 
} ; TT eh ia ! Ta reyes ofa ~i7 7 
| i Tobe AORN wad ee I = 
” ; m ore r 


pas. Mreogl «col. ane Da worse? its 
| > ie 


f vy 
: ey. Ty? sp hud A. 5 egma ae ap sensi i_togane’ 


nit t% yatetatM amat2rvhe a 


f im si Hit 


] 7 a : = ‘ 
bye fiyy ra eos . (2 OE 17 SDF ga ~ asribages oh b em Ie . foog | 


sine . - esq4oqere) FO ieesetei? b amctietyyd Joa = 
‘2 a <— om 


Ba 


aH my 
; ay 

( y [4] } iit Wipf 
, ; Wi, ; ffi 


Cae 
> A 


ey) y 
I Ty) So oee mh ae 
ROHAN | 
Rega A NN Wi 


AVIV es erty LL ; <- 
aM Ns ort aH VN AVA (i ey? 
RN BO Le HE ALN peel ii 
i Hi) ie Ves oa te 
ee ll WE Be py, BK a! 
lect \ i as if — - i i\ 
AN NN Hil ee eee i . 
i. : ah he WA PAY X 5, eee th i rf j if al 
ALF = tap I TAN Hy Hopes LNA) he aM} ) AY Nl 
A ite ; fee yt SAN Zi Hn Vl . Wy A/ Whi 
' n/a | Ph, A 14 i i aly Was nea f +." AE i { \ 
i r i i 4 : F F } Ve Life > Nea i 
a2 eM ata ns AN YARNS: y ‘4 
’ Al ss PERN Se S/S ES bk AY \ en WF, i 
ee al UA, art ae ae ne ge SPV AN sy Wg } Mill 
WO) Ai al stood Maca tae vee et HILLEL wt f | 
iif ag by af ths i ey ah y a NN lh i} a Ni} Mil, Ky » A) Ves b : Mii ! 
(i vt iy here ie’. i ; i UPA : MY ye > = WZ i x ‘ul 
ON eee eee : she VN WY ‘a: i LF f 
\ AN . 2 ’ : ih iW. i) Li) i yj, 
{ 


a ae i *y P ev Vhs Yio . Zed} ' fs N vi. 
i TanN, Tk to mA eat } ut fax San A Hee es Hig ae al NU Neamd fre 
Lal Hi, Pale gs ie Wil. i I ( (iN * at y iN Ne AN Wf, H Ha Hil Ae Wi 
EN nae i > WARS ELBA) Ny Ht vie) . Whe 
i r ; Me ? ~~: : \os AY Wi why 


iy) \\ \\ Os Ly) 
| A Not NAN ( i} 
i Fill SLA i j 
/ \ Hi J } Veh \ Y ‘| / (i j \\ | j 
ie Ray ; y \\W yi Wii a i, \) 1 iy t| \ \ | | 
HL ith Wie SN \\) \ . 
Woy \ hoes : | \ 
j r/Pi ie ‘ J / 
f , VEEN A PPA Al \\ \ \\ hip 
d x Le fy AA sae Wii S Sap \ \ 
fs (if aN A LEU ELS Me St { \ 
| AAI NNW AAS f Wy 
Nt i Aa Wash Mis Nui I 
\ Ne ii x WANGUAL 
* \\ A uy WA ; : Uf | j 
Ye \ ies ly . \A 
An i eH fi] ‘ J sy) i \i 
Hh Hi \ } Wy ord j ; j A \\ | 
| WEEE SAV A HAH rf Lidl Lop Wilf THT | | hy y/ \ \ j \ | 
ity ay JEUET i ph, Ty ANY . 
‘pas | yi AY tha \ WAN) / /, H j i \ ie 
\\ \ Ni We ai ANG Ht/ (' | if) | j 
La ash ‘ | y/ Wii} | 
AN) \ YN HT Vi j { LULA P AVA PE j 
. vi \ SO Ae Dini LAT i Hy y \\\\ Writ 
\ j \\ 
< wiih ay iN [at j . EAN | AO} 
> Wi ih | i s pul \ Vil ys 1 ( 
nN / { . Hh \ Hi} 
ye NN : / vat WA) HUE AAS \Y yy) 
> nt iy i } Mi } Aye A \\ J | 
: . ‘\\ \ \ r/ t bt | )\ iy ; \\ \ } 
Fs ui | fi Vf ‘ 


7 ie i it Sh h 
ve AM t / I } j 
: ; \ : a OT BON . < i] WAuhe hd { / if ; ‘ ‘ 
Ped he Wifes th. it WAC sae re SN RAWAM YL NGL WA Tif ATA WER 
f 1 qu , en . i / Se IAM Ne oe t/At an SRN es 
, f y EL TA 


i AN ay 
» i i ‘ it i \\ , ‘ \\ AN i i = = 3 AN at : \ Ni Hy iy 4 , a i, x x 
py TTTRSSANS 95 BORN AN: aay ; HTN TMA HERO bs pr His 
. 9) \Y y NH) . | ( i) \ UNS ay, Hi j} 
‘ Mii a Ny KN SAAN Ge a Ay . 
AN EHTEL H LoS eT eS eT] 
\ \ . Uy (hss aS . SS AW yy h SS ; | I } 
Ms #3, Ue ved =) : heh / s he 
SN _ WS 4r)) Hay iis | i f ne UN 
PUES eS Ce NNRME CEM fj 
/ aS nM 


: : S, 
\ ’ 
VN. 
Walt * 
Lp 
/ 
f 
/ 
7 Ad] CHa 
yh Ay \ : 
iY) 4 
itt 
vy 
P { 
‘y 1 Wy) 
ee fill 
ih iI 
Ip 
+ 
j 
vy 
nh 
Wh , 
Hit 
fA 
Pit 
il 
’ 
eA Vha 
Was f 
iA ‘d 
x, 
f y 
fs 


SAN Pay aaa 
Xa ~ aN fp tar 142 a 
Le x A SO 

‘ é i 


aK /* 


Al 
\" " i 
; \\ \ \ 
Nt 
} 
eee AY 
t \\\ 
‘I \ 
\ nt 
1 i 
\ 
i: i f 
{ He A AtdaS 
¥ 
AE iit iy 
WS, //ple 
\ 
WY : 
La\\\yy 
{ WV 
fy eal ih | 
ALS uit 
/ tay 
ay 
Af 
Gh Hit 
Aen 
} 
/ ‘ 
AN \ 
1 
ETA), NaN 
\y\ 


: WIWhe 
Wee 
RN 


‘ Ny fh 


A 


de \ WANs A 
PATA " 


ta), 
| 


raed) 
ris 
Mf a 
f hii 
MP 
Wile 


\y Ser y 
Loe! ei 
nT RAR Wa te 
i : i) 
Th rsa NONAN 
| # \ 


i 
{| 


7 4 
ne ak 
Me 


Ny 


4} ey 
Wi 


ne A : " MENA ¥ \ 


ve ay iy 


ANN 


Wi tAn 


140g | 
‘*. 


} 


, i 
a, 
; | Ht if 


fi) fe 
res 


Hy 
fale 


ca 


{| ii . Wi I Nii 


oc 


i ee boy 
aii 


‘ } 

) ( 
Mean 
WH 
) Me \ \ 
/ t 


,} 


" anit 


th 

¥ ‘| ' } i ie 
a - 

ANE 


‘ At 


AA At 


Va, 
. 


: nh 


Pay 
j 


i 


14 
Mik 


« 
Ay 


